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Sectian 11 provides information on tnree aspects of tne carcirnogenic ~15-
assessment for the agent in quaestion; the J.5. EPA classification, anc cuanro-—
itative estimates of risk from oral exposure and fram inhalation exoossurs.
Tne claszsification reflects a weight—of-evidence judgment of the li«el.nunc
that tne agent is a human carcinogen. The quantitative risk estimatres zxre
sresented 1 tnree ways. The slope factor 1s the resuit of aoppiication of 1
iow—-dose extraociation procedure and is presented as the rissx pey m3/«3/Cay.
The urnii risk 1s the guantitative estimate 1n terms of either risw T@r L

iore?, .. (Yes or No) —-—

drainking water or risk per ug/cu.m air breathed. The trird form 1o waricy -
18 Dresentec 1s & arimMding water or air concentration oravicing carcer &«
ST L oan 19,000, 1 in 100,000 or 1 in 1, 000, GO0, Bacxground Document =
(Service Loce 3) oravides cetails onm the rationale ard mectnocs wsec oo Lar
tMe carclacgenicity va.ues fournd in IRIS. Users are referred t Secs . oo
information on long—term toxic effects othner thnan carcinopenicity.
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LIES. Nelnun 8t Aal., L3282 i mot Fing ary ASSICLATIOr DEIWEEr @XIIS Ure o
_@aa armd carnc2r mortailty. Jelevan et ai. 1385) in theirr retrosoecti.ue
ISt rrtaliliy stuoy of orimary lead smester worxers foung a4 €11gnt cecredase

» nNe total cancer mortality (SMR=35) . Fpoarent excesses were J2servea Tor
~@%3iratiryv cancer (SMR=1]l1i, wobds=4i, prQ.03) and Kidney cancer (SMR=Z04,
DS=5, 02 T.wd., Coooer ang Gaffey (1373 arncd Coocoer (1385 wogate) in tnelr
20T rartality stuay of pattery olant workers and lead smeiter warkers foumc
svaristicaliy significant excesses for total carncer mortality (SMR=113,

wRs=34s) ., stomach cancer (SMR=168, cbs=34) and lurng cancer (SMI=13Z4, obs=103)
L JatTacy plant workers.,  Altnougn similar excesses were coserved irn smelter

wor<ers, tney were not statistically sigmificant. Cooper and Gaffey (137T)
Falt 1t was o2ossioie tnat 1ndividual subjects were mormitored orimar.iy v T
JASLs oF opvious s13nms of lead exposure, whiie othersg who SNow Mo Sy matsfeE o f
@A Do1scring would ot pe monitored.
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A:1 of tne availaole studies lackea guantitative exovosure 1nformat.or, 273
wel. as :mformation on the possible cortrioution of smoking. Rii sTtucleEs R .T
~fad e-<ocsuares to other metals sucn as arsenic, cadmium and Tinc FTor wn o2 o
AC ST HENT Was cone, Thne cancer excesses observed 1r the .urng arc stomacH

were relatively small ((200). There was v consistency of site among w-e
varicus studies, and nc study showed arny cdose-response relationsnlo. Thus,
tne aval.able human evidence is considerecd t- pe 1madequate to refat2 oo

semncristrate potential carcincgenicity for numans from lead exposure.
({{ rLead and compounds (incrganic) ?))

__fiJA.3. ANIMAL CARCINOGENICITY DRTA

Sufficient. The carcincgenic potertial of lead salts. orimarily
Dnosphates anag acetates, administered by the oral route, diet or Dy n ectiosd
nas seern gemornstrated in rats and mice by more thanm 10 investigators. The
Most Characteristic cancer response is bilateral renal carcinrama, Rats gi.en
l2ad acetate o subacetate crally have developed gliomas, and iead subacetate
also noroduced lurng adencomas 1n mice after 1.p. adminstration. Mast of coese
1nvestigations foung & carcircgenlc resdonse only at tne nighest cose. T
i@ad oomcounds tested L1n animais are almaost all soluble sailts. retailio .&ac,
iead oxice and :ead tetralkyls have rot peern tested adequately. DR

-

tcre T, ., LTEs cr N2 ——1rhalation exposure have mnot been locatec i Linte IRk
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Tre scar et al. (13730 stuay 19 LimITEC v TAe LACe LY 3 u I€r LnUEr LS
DT AL L. The oossiblliity of ervirommental CImTAVILOAT LIn e :
et ILmd LY owater was not mentioned. thne stedlrd OF rats uses werE ool
1r o 3Tady, U LNe ~ealutn EFffectg msgsessment Far L@as L .. 5.
e 1MCICATEeC TUE TAIS WEre WisTar stralrn., e welgrRT CAaLn @t Ll v
201 was reLirtad o De ceoress@d., DUt cerallis were aob glvern.

~agnirzak et al. (1385)., 1n 1mvestigastirg tne 1nteracticrn o ° J12Tary
TALCI 4m on lead carclrnogenlicity. Tea & diet wlbil % Lead suldaTenats
o i walie Sorague-Dawiey rats For 79 weews, Cf tihe rats survivirng

=

2V e AYRE o N2 - TH1s treatment garouo seyonc 28 weexs., 44.3% 0 so
Al ACEerncTarclmIndas: the reémainaing nine hac acernomas. Bilaterat ¢
ItEd. NI EYIAL Tumors were roted among the Cornmtrol s,

S 3art of a stucy To ceterming lfnteractions betweerr soCium rmitrite,
uwrea and leagd, maie Sorague-Dawley rats were gilver .Lead acetata 1in thneir
crivi<.n0 water for 76 weews (Koller 2t al.., 1986). Tae concertration of
was S800 oom. NO HlCGney tumors were cdetected among tne 10O conbrol rats.
Tnirceen of 16 (81l%) ieac-treated rats naa renal tubular carciroma, with
tumors detected at 72 weews and tnhne remainder detected at ¢ne termination
the stucy.

varn gscn and HKroes (1963) fed basic lead acetate at 0O, 0. 1% anmc 1.0%
tne giet to twenty five Swiss mice/sex/treatmert group for two years. e

~anal tumors gevelcoed in the control grouo, but &/295 male mice <of . 1% Jas.w
L

ieac acetate group had renal tumors (adernomas and carc:ivicmas camblrned).
the 1.9% grouog, cone female had a reral tumor, The authnors felt tnac tne
rmcicence in the 1.0% group was due to early mortaiity.

mamsters giver lead subacetate at 0.5% and 1% 1n tne diet nad o
s1zmificant rernal tumocr response (Van Esch et al., 1363).

Maora?, .. (Yes or No) —-—

4{ Lead and compounds (inorganic) >3

Zi.A. 4. SUPPORTING DATA FOR CARCINOGENICITY

L

Lead acetate induces cell transformation in Syrian nDamster embryo ce@l.3
vDidaclo et ai., 1978) as well as ernnances tne inciderice of simian ade@rov:.=uH

1NSUcCt 1o, Lead oxide showed similar ernnarceg agercvirus induction (Last
Aai., 1379).

Jnder certain conditions lead comoourds are capable of inducing
chromoscmal avnerrations in vivo and i1n tissue cultures. Grarndjean 2t a:.

D]

{1383) showed a relatiocrsnip betweer SCE and lead exposure in exposed woirw

~8ac nas beern showrn, in a number of DNA structure and functionm assays, o
affect tne molecular processes asscciated with tne regulation of gens2
expressian (U, 8., EPA, 1386). :
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Nore?, ., (Yes o N2y ——__[I.D, EPRPA DOCUMENTATION, REViIEW., AND ZONTACTS (LARC

(¢ ceaq anc comdournds (1narganlc) )

ti.Doi.  EPA DOCUMENTATION

e 5. Z5A. 2384, Heaitn Effects Assessment for Lead. Preparec 2y T2 L7
af mealth ang Environmerntal Assessment, Environmental Criteria arc Assesine
grffice, Cincinmati, OH, For tne Office of Emergercy arnd Remedial Igsionsa,

wasnirgion, DC. EPA/S40/1-86/085. NTIS PB8S-163336/R5.

. 5. E£PA. i386. Air Guality Criteria Documert faor Lead. Volumes 100, v,

PTrepareg by tne OFffice of Health ang Envirormental Rssessment, Srnvicornme-ta.

Criteria arna Assessment Office, Researcn Triargle Park, NC, for tne Sfrice
S Ziallty Plarmning and Standards. EPA-600/8-83/0&8dF.

<. 5. EFA. 1387. Preliminary review of the carcincgenic potential of (ea
assoclateg with oral exposure. . Prepared by the Office of Healtn arc
Trvironmentai Assessment, Carcinogenic Assessment Group, Washingtorn DO, for
tne Uffice of Drinking Water, Office of Solid Waste ard the Office of
mergency arnd Remedial Response (Suparfurd). OJHER-C-267. Interral Rev.aw
raftt.

1

o

Yorel, .. (Yes or NO) —-—

Ardersor, E.e.. ana tne Carcinogenic Assessmant Group. 1983. Juantitasives
aApproaches 1n use to assess cancer risk. Risk Analysis. 3: 277-233.

Szar, A., ~.J. Trocnimcwicz and M. E. Maxfield. 1373. Review of leagc stuci2w

tn arnimals carried out at Haskell Laboratory - Two year feeding stucy arc
resoonse to nemorrnage study. In: Barth D., A. Berlin, R. Engel, #. =ecHt
anc J. SHmeets, ecs. Ervirarmental health aspects aof leac: oroceec:ncs

intarnaticonal symposiumi October 19725 Amsterdam, The Netnerlarnas. LM @uTae L

Coimission oF the European Communities, po. 133-208.

Casto, B.C., J. Meyers and J.A. DiPaclc. 1379. Ennarncement of viral
cransformatian for evaluation of the carcirncgenic < mutagenic sctentia.
1 ganic metai sSaits. Caricar Res. 37: 133-198.
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“e e Clee NELIZOonm and .o, EoT -

Laoot st e Lan qanstar cel R A
AL DARTOCIALNCON2S1S. &, .
v FeL. wWLLT ang S. N1ebunr, V385, S18TEN ST LS =T
VACLATITNS A SCCUDATICNAL Le&a0 2X OTHur 2. S LT, -
ARSI ZAM, “4Dea Telee mAOOoVEr and L.9. PJoiriers. 1383, Zfrfeco: o CiE

TALCLAn ATSTATE O 1€a0 SUDACRTATE CAarclaAcCeniClty 1r <wiIcoh@ys o7 Wia.s 4o«

JANL2Y AL S. cCarcinogenesis. 6&(3): 273-13E.

L LEr. Lo iee MNoel. Xerkviiet arnd J.H. Exocrn. 1386e. Necdlasla inducea 1a

~ats ‘ag read acetate, ethyl urea ard socium mitrate. Taxiooo., fatnc. 1z
3u—-37.
velgon, U.d., w. <iremidjian—Schumacner arcg G. Stotzowy. 13932, Tffects of
cagmium, leac, ang 2inc o macrophage-meciated cytotoxicity towara@ sumor
cells. Znviron., Res. 28: 154-163.
Yiorei... {Yes or No) —--Selevan, 5.06., P.J. Landrigan, r.B. Sterr and G- L
Leag smeiter woirKers. Am. J. Epidemicl, iZ2: 673-€8G.
van fZsen, 6.J. amd R. Aroes. 13€9, The 1rnducticrn of reral Tumors v Tmes
>f oasic .ead acetate to mice anc hamsters. Br. J. Cancer, 23 ZoZ-ET L.
(1{  weaa andg comoounds (inorganic) YD)
. iI.D.z. REVIEW (CARCINOGENICITY ASSESSMENT)
Thne review of the carcinogenic ootential of lead asscci:atec wibts ra.
exposure has received Agency review.
Thne 1386 Air Quality Criteria Documert for Leag has received Hiency a-c

External Review.
Agericy Work Group Review: 05/04/88

Verification Date: 05/04/88
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i1:.D0.23. . 3. EPA CONTACTS (CARCINIOGENICITY RS5Z35MeENT
William Pepeiws / ORD —-— (202)382-5898 / FT7S Z82-35838

James Zoglianc / JRD —-- (20&)382-358938 / FTh Z8&2-58938
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TAHSAN ~- Ta33-3Z-.

LASt mewviseo —— 9&/01/33

Z-A ris~ assessments may o2 uodated as rew dgata are ouolisned arna as
assessment metnogoiogies evoive. Regulatary actions are frecuerntiy raot
ucdated at the same time. Compare ftne cates for tne regulatory actions 1.
this secticon with tne verification cdates fuor the risk assessments 1n sectiors
i arg II, as tnis may expiain inconsistencies. Alisoc rote tnat some regulatoe.
actigrns consider factors not reiateg to health risk, such as technical or
ecoriomic feasibility. Such consideratiors are indicated for each action. i
adaiticon, not all of the regulatory acticns listed irn this section involve
enforceanle federal starndards. Please direct any guesticons you may have
concerning these regulatory actions to the U.S8. EPA contact listed for tnat
particular action. Users are strorigly urged to read the backgrourc 1rfo:rm-
ation on each regulatory action in Background Document 4 in Service Zoce I.

(({ Lead arnd comoourids (irrganic) >3
More?... (Yes or No) -—__IV.A., CLERAN RIR ACT (CARA)

__Iv.A. 1. NATIONAL AMBIENT AIR QUALITY STANDARD (NAAQGS)

Considers technological or economic feasibility? -— No

Discussiorn —— Under Section 109 of the CAA, EPAR has set a orimary (nealtn-
based) NARGS for lead of 1.5 ug/cu.m, calendar quarter average not <o be
exceeded (43 FR 41258, 10/0%5/78). The secordary (welfare-based) NARGRS :s
identicai to the primary standard. EPA is currently reviewing these starcarcs
to determine if changes are warranted.

Reference -- 40 CFR 50.12

U.S. EPA Cantact —- Air Quality Management Division / ORQGPS /
(919)541-565€ 7/ FTS 623-5636

—————— {{({ Lead and compcocunds (inorganic) Y))—————e

More?. .. (Yes aor No) -—--—

__IV.EBE. SAFE DRINKING WATZR ACT (SDWR)
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Cong.cers techroaiogical or eoondnlc Feastclllby? —— 2

Discuss.on —— Neurclogical effects «Ff lead in 1Afarts arnc <cverse =7 "=
ass.tiatad with blood lead leveis «f LS wg /oo are she 2as.3 Tor 5.3 L.
~310r & sonversion factor of 8.2 to Sormvert Trom SLo0a 1280 ZorCeatenc
T oG ceoalml o water lead cormcentrarniors and an Lrcecimal oty T ASTe n T T, s o
DA S DR P fzr lead was dgerived.
Sefarange -—  T0 FR 4eFIE Bart IV {1/ 13/8T
Zriteria arnd Stancarcs Jivision, LDw /
=TS GBE-T7IS7L or Drawmking water moiklise /0 (8GD Gaf-aeTI
RN w@AS AN CTmoCmrds flaorganic) >
R R = =S A Y Y iv.e 3. 2. MAXIMLM CONTAMINMANT LEVZC Ty Ve L .

vaine {(sscatns) == 0,05 ag/L {Inmteraim, 193950
Tuors.cars pecrroslogical o ecorncomic feasibility? —-—-  YES

Discussion —— A an interim measure the U.S. EPA 1s using cre value
previcuasily cerived by the Public Healith Service.

R 5733 (0B/27/80)

w

Reference —-— 43
srtact —— Criteria and Standards Division, ODW /

38c=7S7% / FTS 38&-7571: or Drinking wWater Hotline / (300)42&—a .
------- {{{ vceac and compounds (inorganic) i) mmm———

_i¥.C. CLZAN WATER ACT (CWA)

iV.C.i. AMRIENT WATER QUALITY CRITERIA, Humarn Health

Morae?, .. (Yes or No) -=-

water anc Fish Consumption -- 3S.0E+i ug/L
Tism Carnsumption Only -— None

Torsiders techrological or economic feasibility? —-— NO

Discussion —— The criterior was set at the existing drinking water stanogarc
1in 1380.

Refererce -~ 45 FR 73318 (11/28/80)

EP6 Tontact -— Criteria and Standards Division, OWRS
(202 475-7315 / FTS 475-7319

P
-
-~

L@ac and compounds (inorganic) )3

V.C. AMBIZENT WATER QUALITY CRITERIA, Aguatic Organi:sms
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Tafaraerce -— 99 SR IZ0784 (070237355
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